To adequately prepare students for engineering practices, it is imperative that institutions adopt innovative methods of teaching, learning, and assessment. One such approach is the use of real field trips (RFT) to construction sites, which can enhance students' perceptions of related careers. Although virtual field trips (VFTs) have emerged as a viable alternative-or supplement-to traditional field trips, little is known about their potential to provide the same or similar career exploration advantages. Using responses from a self-reported questionnaire administered to university students who participated in an RFT, this study sought to examine the usefulness of site visits in developing essential skills required for civil engineers. It also examines student perceptions on the use of VFTs as part of their university experience and the extent to which it could replace RFTs. The results indicate that students consider VFT as an enjoyable way to learn, given the possibilities facilitated by the new technology. However, notwithstanding its success, the students commonly opined that VFT was not a substitute for a RFT. From a holistic perspective, the issue is not whether VFTs can replace traditional field trips or not; it is rather the focus on identifying an integrated approach that combines lectures, and virtual and real field trips in a manner that supports a social constructivism mode of learning. Ultimately, this combination will enable students to effectively construct multiple links between lectures given in a hall and the real world outside. -30 min [4] . A recent study also showed that attention loss starts 15-20 min after the commencement of a lecture [5] . Surprisingly, it has been reported that the greatest variability in students' attention is caused by differences between teachers, rather than teaching styles [5] . The limitations in students' abilities to assimilate information presented during class, and subsequently generate knowledge, are the main consequences of large content-specific cognitive gaps between lecturers and students [3] .
Introduction
Given that the field of engineering is a practical profession, traditional methods of teaching no longer meet the learning needs of students at higher levels of education. Hence, to adequately prepare students for engineering practices, it is imperative that institutions adopt innovative methods of teaching, learning, and assessment. Particularly, more importance should be placed on empowering students to make connections between theoretical concepts learnt in the classroom and applications in practice. This is particularly critical when students are introduced to huge amounts of knowledge in a short period of time, despite having no prior knowledge on the subject [1] . The limitations of adopting traditional methods of teaching-conservative lectures with direct flow of information from instructors to students-have been alluded to in the literature [2] . Although students demonstrate cognitive activeness, they are physically inactive, given the insufficient interaction between the instructor and the students [3] . This tends to produce passive learners, as students cannot maintain the required levels of rapt attention and assimilation. Although there are different factors influencing student learning and engagement in class, it has been reported that students' attention span declines after Notably, the use of VFTs has increased, given advancements in technological innovations, increasing ease of use, and increasing push by decision-makers in tertiary institutions towards stronger integration of technology and pedagogy. Mead, Buxner, Bruce, et al. [14] and Agles, Burden, Tilling, et al. [15] explored new ways to teach geoscience to high school and undergraduate students using virtual environments. Pham, Dao, Pedro, et al. [16] successfully applied a 360-degree panoramic virtual reality to facilitate a Virtual Field Trip System (VIFITS) for mobile construction safety education. Jacobson, Militello and Baveye, et al. [17] also reported the development of a series of VFTs to sites around the world with the view to present students with complicated real-world situations, with which to learn critical analysis skills. Jolley, Kennedy, Reyna, et al. [18] developed a VFT for tertiary students in an introductory-level geology course at the University of Canterbury. In a recent study [19] , a virtual reality platform was applied in environmental chemistry education to conduct a field trip to an overseas site, thus reducing the associated costs and environmental impacts that would have been associated with an RFT. The VFT field trip, thus, presents an environmentally friendly yet innovative approach to allow learning among students, while minimizing the related contributions to GHG emissions. Given the global push for environmental sustainability [20, 21] , it is anticipated that interest in VFTs will continue to increase in the future.
Recent research has proposed that the presence of VFTs, such as virtual laboratories, video visitations, and augmented reality laboratories can be an alternative to RFTs [22] [23] [24] [25] . As compared to an RFT, the implementation of VFT provides flexibility to staff to perform high-quality research as an essential component of academic promotion and national/international recognition. In addition, VFTs appear to offer a more cost-effective way, which requires less support from faculty administration to deliver modulus, as compared to traditional fieldwork activities. It is important to note, however, that the assumption that VFTs may be as satisfactory, require less staff time, and are cheaper may be flawed, as they can take substantial time to prepare and produce, and investment in video production equipment may be required. Despite these limitations, VFTs allow for increased access, as more students can be accommodated in a safe and controlled environment. VFTs also promote flexibility, as students can access field opportunities at convenient times and locations without jeopardizing their ability to achieve comparable learning outcomes.
Proponents of RFTs argue that although VRTs can minimize the physical and psychological barriers to engagement and inclusion that students with disabilities face over RFT, it cannot completely replace the latter. Seifan, Dada, Berenjian, et al. [23] indicated that a VFT can only be a supplement, but not a replacement for an RFT, as it does provide the necessary pre-information and insight students need before visiting a real site. Particularly of importance is the effectiveness and usefulness of RFT on students' learning and perception. Teachers often discuss real-world examples in highly idealized terms during lectures. However, this type of information or even videos do not provide as in-depth experience as visiting a physical site. Additionally, classroom theories are usually explained with one correct answer, whilst decision-making in industry settings is fuzzy with lots of uncertainty and many possible answers, taking into account social, economic, and environmental issues. In an RFT, students have the opportunity to see and use specialized equipment, such as piling, ground anchor, and bridge construction, in a more real context. Apart from the educative aspect of field trips, a few studies that explored the relationships between experiential learning and career report that students' career development is sometimes invoked by exposure to real-life scenarios. Real field trips to construction workplaces allow students to interact with experts in the field, give them the privilege to connect classroom learning to real practical situations, and potentially increase their awareness of available career options, which could eventually influence their decisions and enhance interest and attitudes toward the profession associated with the workplace or sites visited [26] . Since field trips offer huge benefits, a well-designed field trip according to Beale [27] provides career guidance to students in the following ways: "(1) it demonstrates the essentiality of work and how different kinds of work provide personal and societal benefits; (2) it acquaints students with local places of employment, thus allowing them to see the variety of settings and conditions in which work is performed; (3) it allows students to see how workers in various occupations use basic academic skills in their jobs; and (4) it helps students to understand the need for cooperation and teamwork in the production of goods and services".
While opportunities for interaction with professionals and career explorations provided by RFTs could be harnessed to cultivate the interest of students to pursue such careers, there is a paucity of studies examining the potential and influence of RFT on students' career development. Although a myriad of factors, such as chance events, can affect career hunting [28] , students' perception of a certain profession, which can be partially gained through real fieldwork and site visits, can strongly influence career choice. As field experiences can enhance students' motivation and sense of construction activities, it is critical to plan effective site visits. Although much research has been devoted to the effect of virtual and real field trips on students' perception, less attention has been paid to the influence of real site visits on students' career aspirations. Due to the importance of RFTs as a pedagogical tool for deep learning, it is critical to assess their effectiveness on students' career development, as compared to other activities such as "virtual" field trips.
This study, therefore, endeavors to examine the usefulness of an educational site visit, along with hands-on experience on developing essential skills required for civil engineers' career aspirations. It also examines student perceptions on the use of VFT as part of their university experience and the extent to which it could replace RFTs. Specifically, the study sought to assess: (i) the effect of real site visit on understanding different aspects of the construction process; (ii) the effect of virtual/real site visits on students' perception; and (iii) the effect of construction site visits on students' career decision-making abilities.
Research Methodology
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Real Field Trip (Pre-test and Post-test)
To investigate the objectives of this study, two anonymous surveys, namely pre-and post-site visit, were designed. The pre-site visit survey was distributed to all students before the field trip, while the post-site visit survey was done after. The students were asked to indicate their level of agreement with the first 12 statements presented in Table 1 . These quantitative statements were scored based on a 5-point Likert-type scale, as follows: 1 = strongly disagree, 2 = disagree, 3 = unsure, 4 = agree, and 5 = strongly agree. The students were then asked to convey their experience regarding 
Real Field Trip (Pre-Test and Post-Test)
To investigate the objectives of this study, two anonymous surveys, namely pre-and post-site visit, were designed. The pre-site visit survey was distributed to all students before the field trip, while the post-site visit survey was done after. The students were asked to indicate their level of agreement with the first 12 statements presented in Table 1 . These quantitative statements were scored based on a 5-point Likert-type scale, as follows: 1 = strongly disagree, 2 = disagree, 3 = unsure, 4 = agree, and 5 = strongly agree. The students were then asked to convey their experience regarding statements 13-16, which were prepared in the form of multiple choice, binary questions of "Yes" or "No" and descriptive forms (Statements 13 and 15 were quantitative, while questions 14 and 16 were qualitative). In addition, an open-ended question was included in the surveys to obtain qualitative information regarding the advantages and barriers they noticed during the site visit as well as their thoughts on choosing their future careers solely by watching videos on civil engineering. 2 I prefer to watch a virtual site visit (e.g., video) rather than visit a real construction site.
2 I prefer to watch a virtual site visit (e.g., video) rather than go to a real construction site.
3
Watching videos provides the same sort of information as visiting a real construction site.
4
Watching videos gives me an idea of the scale of machinery, earthworks, etc. at a real construction site.
5
Taking the Highway and Transportation course without a real site visit enables me to think creatively and innovatively.
Taking the Highway and Transportation course with a real site visit enabled me to think creatively and innovatively.
6
Taking the Highway and Transportation course without a real site visit enables me to identify and solve practical problems.
Taking the Highway and Transportation course with a real site visit enabled me to identify and solve practical problems.
7
Taking the Highway and Transportation course without a real site visit enables me to work as a part of a team.
Taking the Highway and Transportation course without a real site visit enabled me to work as a part of a team.
8
I prefer to take the Highway and Transportation course without a real site visit.
9
I can understand most aspects of Highway and Transportation just by watching a video.
I can understand most aspects of Highway and Transportation just by going to a real highway construction site.
10
I easily get lost when watching a video on Highway and Transportation. 10 I got lost at the real highway construction site.
11
Watching a video enhances my learning and gives me insight on implementing theory in a specialized civil engineering practice.
Going to a real highway construction site enhanced my learning and gave me an insight on implementing theory in a specialized civil engineering practice.
12
The lecture materials are sufficient to understand different aspects of Highways and Transportation.
Attending a highway construction site is essential in supplementing lecture materials.
13
I think the approaches mentioned below can enhance my understanding on Highway and Transportation.
After visiting the highway construction site, I believe the learning approaches mentioned below can enhance my understanding on Highway and Transportation.
14 Do you think you can be motivated enough to choose your future career discipline just by watching videos on civil engineering?
14
Do you think going to a real highway construction site was motivating enough to make you choose civil engineering as your future career discipline? As a civil engineer, I prefer to work in the following disciplines. 15 As a civil engineer, I prefer to work in the following disciplines.
16
How would you rate the real highway construction visit in helping you gain industrial insight and self-esteem in designing a highway (from 0 to 8)?
Data Analysis
A survey instrument was used to obtain the research information and the collected data were quantitatively analyzed using IBM SPSS statistics package (v.24) (IBM Corporation, Chicago, IL, USA, 2019). A paired sample t-test was performed to determine the effects of a construction field trip on statements 1-12 and the p-value for statistical significance was defined as p-value < 0.05. The open-ended questions were analyzed using a content analysis approach with NVivo 12 Pro software.
Results
Effect of Real Site Visit on Understanding Different Aspects of the Construction Process
Site visits are an integral part of the Highway and Transportation curricula, as they significantly contribute to understanding complex project-specific limitations and constraints that students might be exposed to in an engineering career. Statements 1-8 aim at getting students to score the effects of site visits on understanding the aspects of construction processes taught in the Highway and Transportation course. As shown in Figure 2 , the responses to statement did not significantly change after the site visit and the students, on average, agreed on the significance of real site visits in increasing their interest in learning more about the Highway and Transportation course. The students were asked to compare the effectiveness of virtual and real site visits. Statistically, the responses to Statements 2-6 in the pre-site visit survey were significantly different from that of the post-site visit. Students' preferences on watching a virtual site visit decreased significantly (p-value < 0.05) after going to a real construction site. The students had significantly different votes for information they can acquire on construction processes before and after the visit. In the pre-site visit survey, more than 58% of the students scored (>3)-watching a VFT provides the same sort of information as visiting a real construction site-while this level of agreement was seen in only 21% of the students in the post-site evaluation. As compared to the post-site visit, there was a greater diversity of opinion regarding the learning that can be achieved by watching videos as a virtual site visit before attending the field trip (Statement 3). A similar observation was also recorded for statement 4, where only 28% of the students disagreed/strongly disagreed that VFT gave them an idea about the scale of machinery, earthworks, etc. in the pre-site visit survey, whereas this level of disagreement significantly increased to 61% in the post-site visit survey. The survey study also indicated that taking the Highway and Transportation course with a real site visit can significantly enable them to not only think creatively and innovatively, but also identify and solve practical problems, as compared to having the course without such a site visit (Statements 5 and 6). The effects of a real construction site visit on collaborative skills were also investigated. In the pre-site visit evaluation, the students were, on average, unsure about the influence of site visit on teamwork skills, while the opinion significantly changed after going to a construction site-they disagreed that taking a course without a real site visit can enable them to work as a part of a team in a civil engineering discipline. On the whole, the students' attitude towards taking the Highway and Transportation course without a real site visit did not change significantly (p-value > 0.05) after visiting the construction site, where they scored an average value of 2.22 and 2.10 for the pre-and post-site visit surveys, respectively (Statement 8). 
The Effects of Virtual/Real Site Visit on Students' Perception
As shown in Figure 3a , the students' responses in the pre-site visit evaluation on understanding construction aspects via only watching videos were significantly different (p-value < 0.05) from that of the post-site visit survey. In terms of processes taking place in a construction site, students scored 2.98 when they were asked to indicate the ease of following processes when watching related videos (Figure 3b ). However, their opinions were significantly different in the post-site visit survey, where they mostly disagreed on getting lost in construction processes when they visit a real site. As shown in Figure 3c , there was no statistically significant (p-value > 0.05) difference between the student's responses on gaining industrial insight to implement theory in civil engineering practice by watching a VFT or a real site visit. The students, on average, agreed (3.71) in the post-site visit evaluation that a site visit is an essential supplement to lectures, while in the pre-site survey, they were unsure (2.84) as to whether the lecture materials were sufficient to understand different aspects of the Highway and Transportation course or not. 
The Effectiveness of Teaching Components
Teaching components play an important role in providing an efficient learning environment. The presence of ideal teaching components in a curriculum can strengthen problem-solving, goal setting, self-awareness, and self-management skills. To identify the usefulness of teaching components on understanding the Highway and Transportation course, the students were asked to choose the most effective components (watching videos, lectures, and site visits) in both the pre-and post-site visit surveys. According to Figure 4 , in the pre-site evaluation, students ranked important teaching components-real site visits (38%), lectures (24%), and watching videos (27%) related to the topic. A similar trend was recorded in the post-site visit survey, where students scored the real site visit as the most effective teaching component. In both cases, the lowest scores were associated with watching videos. Interestingly, a similar percentage (34%) for the usefulness of lectures in understanding the course was noted in both the pre-and post-site visit surveys. However, students gave watching videos a higher percentage before attending a real construction site. In contrast, students found the real site visit more effective, indicating that a field trip can enhance learning.
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To date, extensive resources have been devoted to identifying the potential ways to steer students into engineering careers. Among them, site visits to introduce students to a real-world application of engineering topics have been recognized as an attractive and effective way. In this section, the results obtained from students regarding the effect of real and virtual site visits on careerrelated decision-making are presented. As demonstrated in Figure 5a , the survey data reveals that only 14% of students were motivated enough to choose their future career discipline by watching site visitation videos. This indicates that virtual site visits were not attractive enough to convince students to pursue a civil engineering career. On the other hand, 59% of the students reported that real site visits could motivate their choice of civil engineering as a future career discipline (Figure 5b ). 
To date, extensive resources have been devoted to identifying the potential ways to steer students into engineering careers. Among them, site visits to introduce students to a real-world application of engineering topics have been recognized as an attractive and effective way. In this section, the results obtained from students regarding the effect of real and virtual site visits on career-related decision-making are presented. As demonstrated in Figure 5a , the survey data reveals that only 14% of students were motivated enough to choose their future career discipline by watching site visitation videos. This indicates that virtual site visits were not attractive enough to convince students to pursue a civil engineering career. On the other hand, 59% of the students reported that real site visits could motivate their choice of civil engineering as a future career discipline (Figure 5b ). 
The Effectiveness of Teaching Components
Effect of Construction Site Visit on Students' Career Decision-Making
To date, extensive resources have been devoted to identifying the potential ways to steer students into engineering careers. Among them, site visits to introduce students to a real-world application of engineering topics have been recognized as an attractive and effective way. In this section, the results obtained from students regarding the effect of real and virtual site visits on careerrelated decision-making are presented. As demonstrated in Figure 5a , the survey data reveals that only 14% of students were motivated enough to choose their future career discipline by watching site visitation videos. This indicates that virtual site visits were not attractive enough to convince students to pursue a civil engineering career. On the other hand, 59% of the students reported that real site visits could motivate their choice of civil engineering as a future career discipline (Figure 5b ). One observation that came out quite clearly from the accompanying comments of survey participants with regards to Figure 5 above, as depicted in Figure 6 , is the word "Experience". The students mentioned that they would be motivated enough to choose their future if they experienced it themselves rather than watching videos on it. About 85% of the written accompanying comments to Statement 14 alluded to this. Some excerpts are: This clearly indicates that the inclusion of real site visits in curriculums can help students to take up professional careers mainly by providing students with real experiences and exposure to a range of engineering responsibilities [29] .
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Discussion
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Discussion
Mills, Ashford and McLaughlin [30] described a construction-related course as a laboratory of the real-world, supported by the application of contemporary theory. Although many educational tools have been introduced to enhance teaching practices, challenges remain in effective teaching construction-related courses. The provision of site-based experiences has been reported as a powerful supplement to lectures. However, the difficulties in performing site visits significantly curtails the usefulness of such an activity. If ideally performed, a construction site visit or in general an RFT is a valuable experience for students who can visualize a construction environment and real-world practices. Three main factors have been identified for successful construction education, namely (i) constant exposure to the latest industry practices; (ii) awareness of the latest technology used in the field; and (iii) availability of scholars to apply the contemporary theory to current industry situations [30] . These are indicatives of the importance of experience-based learning in construction-related courses. In experience-based learning, knowledge results from a combination of grasping and transforming experiences; a key element of which is that the learners analyze their experience by reflecting, evaluating, and reconstructing it [31] . As indicated in previous research [32] , the contextual understanding of problem(s) is a critical step in the learning process. It was found that real site visits provide a first-hand exposure to identifying and understanding the complexities of a construction process and the issues that might arise during construction. Moreover, site visits provide students with the opportunity to directly communicate with a professional engineer involved in a construction project. Additionally, it exposes them to multiple spatiotemporal conditions, provides the chance to acquire more in-depth insight into theoretical concepts, and help them to apply those concepts in real-world problems [12] . Results from this study suggest that the lack of pre-knowledge can decrease the effectiveness of a site visit. Prior to RFT, the incorporation of virtual site visits [33, 34] can substantially provide pre-knowledge to enhance experience-based learning. However, it is not possible to know if the person who made the VFT really has much experience in the field. In such cases, the effectiveness of VFT decreases.
Apart from the usefulness of site visit on learning, this study has shown that RFTs can significantly help students improve their career self-efficacy and career-related skills. These findings align with previous studies [35] . It has been noted that appropriate career preferences are important, not only for individuals, but also for the society as a whole [36] . Tang, Pan and Newmeyer [37] proposed a conceptual model to explain students' career aspirations. Based on the proposed model, learning experiences can affect career self-efficacy and expectation outcomes. These two factors can influence career interests and, consequently, career choice. Although it has been reported that learning experiences from real-world examples and self-efficacy are two critical factors influencing students' career development, other factors such as contextual and personal attributes may also affect career choice [37] . The results of this study indicate that the integration of a high-quality site visit can significantly help student shape their career interests and choices. However, to be more efficient, it is important to re-structure the curriculum to make it more stimulating and to keep the course components well integrated. For example, the comments by students regarding the negative aspects of site visits indicate that the visits need to better organized and re-structured to be in conjunction with the lectures.
In line with the findings of Fries, Oliver, Quak, et al. [9] , results from our study suggest that an integrated approach consisting of both VFTs and RFTs are more effective in achieving students' learning outcomes. An integrated approach to teaching involving the use of both virtual and real-field trips promotes a social constructivism method of learning, as it affords students the opportunity to make connections between what is taught in class and their experiences outside. Furthermore, the view reflected in this study that VFTs may not entirely replace traditional field trips align with previous studies [13] . It is advocated that VFT could be treated as an 'experiment', rather than a 'solution'. However, because of the limitations associated with organizing RFTs, there might be the need for teachers and facilitators to support RFTs with innovative virtual activities, in line with the pedagogical objectives of the RFT centering around encouraging students' critical and reflective thinking. This finding supports the work of Azlina, Amin and Lukito, et al. [38] , where field-independent students demonstrated higher levels of creativity than their field-dependent counterparts.
From a sustainability perspective, one may argue that the approach of integrating virtual and real field trips into learning programs for students can reduce carbon emissions and environmental pollution by reductions in fossil fuel consumption, which would have otherwise been associated with RFTs alone. Futuristically, however, it may be important to consider studies on students' self-reported perception on the impact that an integrated virtual and real field trips learning approach may have in terms of contribution to climate change and/or reducing environmental pollution. This is in line with recent efforts [39] to train students to create VFTs as a means of narrating their own place-based stories regarding the United Nations Sustainable Development Goals (SDGs) in a way that motivates global youth action to protect the environment.
Conclusions
Two major conclusions emerge from this study. First, students perceive VFT as an interesting way to learn and are excited by the possibilities facilitated by this new technology. However, findings from this study show that the students were in complete agreement that VFT was not a replacement for RFT. Clearly, while the students welcome the use of a VFT as part of their engineering undergraduate experience, they did not entirely suggest that it replace field courses. Secondly, many of the students agreed that they could be motivated to choose their career by going on real field trips, as compared to virtual ones. This emphasizes the influence a well-planned RFT could have on students' future career aspirations, and it should be well thought through and planned in order to benefit the students. From a holistic perspective, the issue is not whether VFTs can replace traditional field trips or not, but instead on steps to be taken to create a social constructivism approach of lectures, and virtual and real-field trips, which gives students the opportunity to make multiple links between what is being taught in the classroom and their experiences in the real world outside the classroom.
